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ABSTRACf 
A comprehensive description of the manufacturing process of 
ophthalmic lenses is presented. Text is presented along with 
photographs that depict each step in the manufacturing process. This 
paper is intended to be used as a teaching manual or handout in the 
optometric curriculum so that future Optometrists my become more 
familiar with this most important subject. 
INTRODUCTION 
This paper will describe the basic steps in the fabrication 
process of ophthalmic lenses from semi-finished lens blanks. 
Semi-finished blanks are ophthalmic lenses which have the front 
surface of the lens made to ophthalmic quality and the back 
surface unfinished. The fabrication process involves grinding the 
back surface of the lens to the proper curves to yield a desired 
prescription power. 
Modern lens designs place the spherical surface on the front 
of the lens as well as the multifocal segment or add as it is 
commonly referred to . The back surface carries the to ric surface 
in lenses that have cylindrical power. 
Semi-finished lenses come in many forms, single vision and 
multifocal types with different segment styles and sizes. 
Different materials are available, CR-39 being the most popular by 
far; between 65-75 percent of all lenses are CR-39, regular glass 
lenses take up the majority of the remaining 10 to 20 percent. 
Photochromic, polycarbonate, high index glass and plastics take up 
a small but growing portion of the market. 
Semi-finished lenses are generally made at a factory 
elsewhere from the lab. The lab orders lens blanks as needed from 
an outside company as stock on hand is used. The following is a 
summary of the manufacturing process of ophthalmic lenses from 
semi-finished blanks. The purpose of this paper is to give the 
optometry student a basic understanding of what happens to an order 
once it has been placed with a laboratory. 
UNCUT SEMI-FINISHED BLANKS 
COMPUTER 
A technic ian enters the individual 
prescription and optical requirements 
including frame P.O ., distance between 
lenses, A,B,ED, patient P .D. (far and near) 
sphere power, cylinder power and axis, prism 
base and power if any, lens type, material, 
and seg data on multifoca ls if appropriate. 
The computer takes this information and 
calculates the data needed to grind the back 
surface of the lens . Remember the front of 
the lens is already finished. 
LAYOUT 
Using the data calculated by the 
computer, each of the lenses is carefully 
marked for grinding. Two lines are put on 
each lens, one marks the axis of the cylinder 
in the lens , the other marks the axis of the 
prism ring used in the grinding process (more 
on prism rings later) . However, it is 
important to note that all layout is set up 
along the 180 degree line. 
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COMPUTER PRINTOUT 
The front of each lens is covered with a protective taP.e which 
helps prevent scratches during the grinding process. Each lens is 
then mounted into a special block which serves as a holding device 
during both the grinding and and polishing processes. 
The block is attached to the lens with lead alloy which is 
injected into the block. This alloy hardens quickly as it cools and 
acts as a glue to hold the lens to the block. The advantage to using 
lead alloy is that it quickly secures the block to the lens but is 
removed easily in just a few seconds by placing the lens in a hot 
water bath. The alloy is then reclaimed and used over and over 
again. 
LENS GRINDING 
(LEFT) PROTECTIVE TAPE IS 
APPLIED (ABOVE) A BLOCK IS 
ATIACHED TO THE LENS 
The back side of each lens is ground to the exact curvature and 
thickness required to make the desired prescription. The curves are 
"dialed in" on the generator. We need two curves to make a 
cylindrical back surface therefore we have two dials to set on the 
generator. One for the sphere power and one for the cylinder power, 
90 degrees away. If the lens is spherical we set both dials to the 
same number. The dial settings are generated by the computer which 
uses the data you originally inputted in its calculations. 
FINING AND POLISHING 
The generator cuts the lens with a coarse diamond impregnated 
blade leaving it opaque like a frosted window, which must then be 
smoothed and polished to a clear finish. The lenses are smoothed 
and polished in three steps . All three steps use an aluminum block 
that is cut to correspond to the back surface of the lens. Fining and 
polishing pads that are made of carbonudum based compound are then 
placed over this block or "tool" . A rough pad is used to remove the 
deep imperfections left by the generator, 
next a finer pad is used to remove subtle imperfections. The first 
steps use water circulating over the pads to remove debris and 
lubricate the system. The last step utilizes a very soft pad and a 
polish to lubricate and remove debris. In this last step the pad 
absorbs the circulating polish and it is the polish and not the pad 
that does the final cutting buffing the lens crystal clear. The fining 
and polishing process is done in a figure eight pattern with varying 
pressure to make sure that all areas of the lens are polished 
randomly. 
THE OPERATOR REACHES FOR A 
PRISM RING AS HE CHECKS THE 
COMPUTER PRINTOUT 
THE OPERATOR MOVES THE BLADE 
IN A PENDULAR MOTION ACROSS 
THE LENS 
AFTER THE LENS IS CUT TO 
THICKNESS IT IS PLACED IN THE 
CYLINDER MACHINE WHERE IT IS 
FINED AND POLISHED (POLISHING 
IS DONE ON A DIFFERENT MACHINE 
BECAUSE A POLISH SOLUTION IS 
CIRCULATED INSTEAD OF WATER 
PRISM AND PRISM RINGS 
When discussing lens grinding it is useful to think of prism 
differently than we are used to. Every lens that has power also has 
associated prism. To verify this for yourself place any lens in a 
vertometer and dial in its power. Now move the lens as you watch 
the mires in the instrument which indicates the amount of prism 
induced by decentering the lens. Prentice's rule tells us that the 
higher the power of the lens the greater the induced prism. A lens 
maker uses prism to move the optical center where it is needed , 
99% of the time the optical center is placed in front of the patients 
pupil. 
The technician may wish to move the optical center (OC) for 
three reasons. First , and most often, we move the optical center so 
that we can use a smaller lens blank to complete the job (this saves 
money). Second, we move the optical center to position it over the 
segment in a mu ltifocal (bifocal or trifocal) lens. Third, In the case 
of prescribed prism we move the OC so that it does not lie in front 
of the pupil , thus inducing the prism correction required by the 
patient. 
INSPECTION STEPS 
After the fining and polishing process are finished and the lens 
is carefully inspected, the block and tape are removed. The lead 
alloy is melted off in a reclaim tank which collects the liquified 
alloy which is then re-used. 
The lens is held in the light to see if there are any scratches 
or imperfections. The technician will then re-verify the the 
prescription to ensure that it matches that of the order form. Also , 
at this time , the lens is marked with three dots along the 180 
degree or cutting line to verify that sphere power, cylinder power , 
and axis is correct. 
(LEFT) THE LENS IS 
VISUALLY INSPECTED FOR 
DEFECTS AND THE 
PRESCRIPTION IS VERIFIED 
WITH A VERTOMETER 
MARK-UP OF THE LENS IN PREPARATION TO BE EDGED 
If a lens is of a "l ight" prescription and the lab carries an 
inventory of stock lenses ( single vision) the surfacing process can 
be bypassed. However, prescr iptions with a progressive addition , 
any kind of mutifoca ls, and "high" prescriptions are usually not 
stocked lens and must go through the surfacing side. All lenses have 
to edged regardless of whe ther they are finished or semi-finished 
lenses . Most labs use stock len ses because they are much less 
expensive cost wise and shou ld be used when possible . 
The layout (mark-up)of the lens determines the decentration 
needed to account for the style and size of the frame that the lenses 
are mounted . The purpose of the decentration method is to to ensure 
that the patient 's MRP (major reference point) is positioned 
correctly. 
There are many different techn iques used to calculate the 
proper decentration . The method most labs use include the 
following steps : 
1) Compute the frame PO (FPD) by add ing the eye size (A dimension) 
to the DBL (distance be tween lenses) 
2) Take the pati ent's PO and subtract it from the frame PD . If the 
FPD is greater than the PPD , the MRP must be decentered IN . If the 
FPD is less that the PPD, the MRP must be decentered OUT. Most of 
the time , the technic ian needs to decenter the lens IN. 
For example: FPD =73 , PPD =63 , therefore (FPD-PPD) =1 0 12 =5 
inset per lens 
3) To determine the 8 dimens ion (the vertical dimension) 
decentration , take the B dimension and divide by two. The resultant 
value is at the geometr ic center of the lens. To account for the 
segment height, the lens needs to be decentered downwards or 
upwards accordingly. 
For example, if the 8 dimensio n is 50, 50/2 =25 , if the seg height 
desired is 23, therefore (25-23) =2 down. The lens needs to be 
decentered so that the person is looking through the correct optical 
center of the bifocal at the near pup il lary distance. 
THE OPERATOR MEASURES THE 
FRAME AND DEC ENTERS PROPERLY 
LAYOUT AND BLOCKING 
After the lenses have been properly marked and decentered the 
next step in the fabrication process is for the lens to be laid out and 
blocked. The purpose of this procedure is to prepare the lens to be 
bevel edged. 
The layo ut procedure invo lves placing the lens on a layout-
blocker machine. The lens is set over the protractor with the center 
ink dots on the center of the stationary cross hairs and the two 
lateral ink dots aligned in the 180 degree axis. These units usually 
have a vertical and horizontal decentration knobs which are 
adjustable to account for th e decentration required if the lens is a 
single vision or a multi-focal. Layout machines have a stationary 
target while the lens carrying platform is adjustable. Once the 
target proper decentration is set, the lens is ready to be blocked . 
(LEFl) THE OPERATOR PLACES THE SURFACED LENS ON THE LAYOUT 
BLOCKER MACHINE (RIGHT) A LEAP BLOCK IS ATTACHED TO THE LENS 
WHICH IS NOW READY TO BE EDGED. 
The blocking system that is most popular is the leap system. 
On one side of the two-sided adhesive pad is attached a metal block 
that has its cutting line or the "180 degree axis aligned with the 
cutting line or 180 line of the lens. This ensures that the lens will 
be edged properly. The back of the block fits snugly into an exact 
mold indentation in the blocking unit while the other sided of the 
double sided leap pad is attached to the properly decentered lens. 
PATIERN MAKING 
The next step before edging is to select or make a pattern. 
Most labs these days carry an assortment of patterns pre-made from 
the frame manufacturers . However, if a pattern is unavailable, it 
needs to be made either by machine or by hand . 
These days , if a pattern does not come with the frame, a 
pattern can easily be made on most lab premises. In these automatic 
pattern makers , a motor driven traci ng stylus follows the contours 
of the eyewire as a pattern is cut by a saw blade. This procedure is 
similar to that for making a new key. 
With the advent of new technology , there are now new edging 
machines that the computer read the shape and the dimensions of the 
frame so that a patte rn is not necessary before the edging process . 
SELECTION OF THE PROPER 
PATTERN TO MATCH THE SHAPE OF 
THE FRAME 
EDGif\N 
In the process of edging , there are basiclly six steps: 
1) Proper placement of the lens (with the block attached) onto the 
machine 
2) Insertion of the pattern on the machine to serve as a template. 
3) Proper setting of the size wheel according to the size of the 
frame. 
4) Proper setting of the bevel guide according to edge thickness of 
the lens. 
5) Initiation of a cycle 
6) Manual comparison of the lens to the size desired (sizing) 
1) The placement of the lens into the chuck begins with the 
right eye. It cannot be mistaken as to which direction the lens is to 
placed since the lens can be oriented only one way in the machine via 
the chuck. 
2) Next, the pattern is fitted securely onto the chuck via two 
pins on the left hand side of the edg er. If a person is edging the 
right eye , the nasal end of the pattern should be pointed towards the 
technician. If he is edging the left lens, the nasal side should point 
away from the technician. 
3) The lens size is controlled by adjusting the calibration on 
the size wheel. The reference point for "on size" lens is set at 36 .5 
(WECO edger) . If the machine is set at 36.5, the lens will come out 
to be the same size as the pattern , no matter what the size of the 
pattern. It is very important at this stage to properly size 
(compare) the pattern to the desired lens size or spoilage can occur. 
Here is an example : 
pattern size =40 , lens size needed =44 . th erefore (44-40) =4 mm 
An allowance of 2 mm added to the decentered amount above should 
be included to allow for equipment variance or judgment errors on 
the part of the tech nician. A smal l lens cannot be made larger! 
4) The next step is the proper setting of the bevel guide. The 
bevel guide allows the technic ian to control the bevel placement on 
the lens. Setting the beve l gu ide to the left results in a bevel 
towards the back surface of the lens , while setting the bevel guide 
to the right produces more of a front bevel . 
The bevel guide should be adjusted depending on the type of 
lens to be produced . All plus lenses and most lenses of a thin center 
thickness should be ground by moving the nylon finger control to the 
left side of the finishing wheel. For a minus lens with thick edges, 
the bevel should be directed towards the front surface resulting in 
most of the lens edge protrud ing out of the back of the frame (hide-
a-bevel). 
If the lens to be edged is a rimless lens, the bevel guide should 
not be set at all. The lens should not go onto the V groove on the 
diamond wheel part of the edger. 
5) The cutting cycle starts with the proper buttons being 
pushed and the edger is ready to perform its function. A technician 
wi ll usually run many cycles beginn ing with the initial cycle called 
the "hogging cycle" which means that this first cut should be used to 
remove the bulk of the excess glass or plastic . There are two 
wheels that are involved in the process. The flat wheel usually hogs 
the lens down to two mm oversized and then the v-wheel cuts to 
finish the size set on the cal ib ration wheel. the whole cycle will 
usually last for a total duration of one minute. The total number of 
cuts required to reduce the lens down to the finished product will 
depend on the type of material , the blank size, the des ired finished 
lens size, and the technician's level of experience. At the 
completion of the cycles, the pattern must be flipped to edge the 
other eye. 
If a lens is edged on the same edger, regardless if it is 
plastic or glass, precautions should be taken if a prior cycle is run 
with a glass lens since glass fragments are recycled from the 
coolant system that is connected to the edging unit. As a general 
rule , always rinse any glass residue from the machine before a lens 
of a different material is processed through the same machine. 
Today, special orthoptics machines are used without a 
coolant system. They consist of the standard edging machinery but 
instead of a coo lant mechanism, there is a vacuum network attached 
to eliminate the by-product material removed during the edging 
process . It is recommended that all polycarbonate lenses , high 
index lens and high prescription plastic lenses be edged on this 
machine . 
6) The last step in the edging process is the "sizing procedure" 
which involved fitting the lenses into a frame. At this point, an 
inspection should be made to ensure th e len s bevel is even, the lens 
is correct in size and the lens is on axis , as it is situated in the 
frame. 
The sizing of the lens varies with the frame used. If the 
frame is made of plastic or zyl , the procedure is as above. 
However, sizing in metal frames is more involved. This is 
accomplished by actually placing the lens in the eyewire and 
squeezing the eyewire together with a plier . A snug fit is one in 
which there are no gaps showing and the lens bevel is all the way 
around the lens without excessive pressure points. 
Rimless frames usually come from the manufacturers with a 
pair of sample demonstration lenses. The edged lens are compared 
with these lens to ensure proper sizing. 
T\NO VIEWS OF THE EDGER ARE SHOWN. ON THE LEFT THE PATIERN IS 
SEEN. RIGHT, THE LENS IS SHOWN AS IT IS BEING CUT TO SIZE 
HAND EDGING 
Hand edg ing is the last step in the edg ing process which 
involves removing the excess materia l and prov iding the lens with a 
safety bevel. The lenses after coming off the V-wheel have small 
chips along the edge and need to be removed . Th is method is 
accomplished by utilizing a hand stone or a fine grit diamond wheel, 
much like a bench gr inder . The stones are constantly kept wet with 
water (wh ile turn ing) because water washes the face of the stone 
off to keep the g lass etc . out of the pores . The lens shou ld be he ld on 
an angle of 45 degrees f rom the plane of the rotating whee l wh il e 
being hand edged. Gentle pressure should be applied at all times to 
prevent unnecessary chipp ing. Bo th plast ic and glass lens can be 
hand edged on the wheel. As well , many hand edgers have a v-bevel 
wheel that helps to adjust the size of the lens in case the lens is too 
large or if the bevel needs to be repos itioned slightly. 
A LENS BEING SAFETY 
BEVELLED 
After the hand edging process, th e specialty treatment of the 
lens are applied . Depending on the order requests, the next steps 
below are done. 
LENS TEMPERING 
Unlike plast ic lenses which are impact res istant , glass 
lenses must be either heat treated or chemically treated (chem 
treat) for shatter resistance . All glass lenses must be tempered no 
matter what technique is used to pass the ANSI impact resistance 
requirements. Generally , most small labs use the heat tempering 
method because it is faster and less expensive than the chemically 
treated route . 
Heat tempering is done by heating the lens in an electric 
furnace set at about 1300 degrees F (close to the softening point of 
the lens) and then cooled with a blast of air. Th is thermal method 
causes surface compression and increases the tension in the 
external part of the lens wh ich in turn resu lts in a stronger lens . 
The heat treated lens can be verified by observing a maltese cross 
(stress pattern) under a polariscope. Tempering time is determined 
by computing the average thickness of the lens via calipers~ 
In chemical treatme nt, the idea is surface compression 
which is achieved by the exchange of large ions for small ions in the 
glass. Potassium nitrate solution is the most common salt bath 
used . The temperature set is between 662 degree to 932 degree 
Fahreheits. Lenses are usually left in these units for at least 
sixteen hours. Photochromic lens are chemically treated in a 
machine where the chem icals and temperature differ. There are 
machines now that can chemically temper lenses in four hours. 
In order to satisfy the ANSI standards, all glass jobs must 
be drop tested with a 5/8 th inch ball in diameter from a height of 
50 inches. The lens should not be shattered after this treatment. 
LENS TINTING AND UV COATING 
Tinting of plastic lenses is a simple procedure in which a 
tint is placed on the lens by dipping the lens into one or more heated 
dyes to create the desired tint. The longer the lens is left in the 
dye, the darker the t int will be . Gradient ti nts are made by dipping 
the lens in the dye at various levels. Automatic tinting units 
attached to the tinting unit and wi ll automatical ly dip the lenses 
into the dye at varying levels for gradient tinting or fully submerge 
the lens for complete coverage. 
Ultra-violet coats are applied in the same manner, if a lens 
requires both tin ting and ultra-vio let coating the UV coating is 
appl ied first. The quantity of ultra-viol et light passing through the 
lens is measured by placing th e lens into the spectrometer which 
measures the amount of UV ligh t transmi ssion . 
MQUNTING,INSERTING AND VERIFYING THE SPECTACLES 
The final step of the fabricat ion procedure is the insertion 
of the lens followed by the final inspection of the spectacles. 
To insert a pair of lens in to a plastic frame , it is necessary 
to heat the frame in a salt pan or a hot bead bath so that the eyewire 
can be flexible and stretchab le. Upon insert ion of the lens, the 
frame's eyew ire w ill shrin k back to its normal size, secure ly 
holding the lens snugly in place within the eyewire . It is a wise 
approach to insert the lens in to the frame by insert ing the lens 
temporally first since this is the part of the lens that has the least 
stress points (ie. thickest area) . Also, it is a good idea for the 
technician to insert the lens in a front to back d irection, or however , 
it is easiest w ithout warping the frame. 
Sometimes if the lens does not fit snugly in the frame , it 
can be submerged into a cool bath of ice water to shrink it after 
heating it to a fairly flexible state. Frames made with zylonite and 
nylon can be done this way. However, frames that are made with 
optyl material have a 'memory' (it assume its original shape when 
heated) and should not be placed in the ice water bath . Also, there 
are many frames today that require little or no heat for insertion of 
lenses (cold-mount) so particular attention must be paid to exact 
sizing. 
Lenses mounted in a metal frames are checked for size by 
squeezing both barrels on the temples together. If the barrels do not 
meet, the overall circumference of of the lens is too large and can 
be made smaller by using a hand stone. 
Lenses for semi-rim less frames are held in place with a 
nylon string. The grooving unit provides the lens with a groove that 
will hold the stri ng in place . To insert a lens into it's frame, the 
string is placed on the nasal side first , working the string towards 
the temporal side with a rimless tool. 
After the steps of the fabrication process are completed , 
the finished spectacles must be inspected and verified before 
leaving the lab to be di spen sed . Special attention must be made to 
ensure that the optical centers are at the correct position so that 
there is no unwanted prism. Also, correct decentration and segment 
height are checked . All spectacles must conform to the ANSI 
standards before they are released to the patients. 
(TOP) LENSES BEING MOUNTED INTO 
A FRAME (BOTTOM) FINAL 
VERIFICATION OF THE 
PRESCRIPTION BEFORE THE PAIR 
OF GLASSES ARE DISPENSED TO 
THE PATIENT 
' · 
SET -UP COSTS FOR A LAB 
This manual was written w ith more emphasis placed on 
the finish ing procedu res of the fab r ication process. The r eason why 
this is so is because most optometrists do not have t h e economics 
nor the space to accomodate a fu ll service lab. 
In case any students are interested in incorpor ating a lab 
into the1r pract ice, we have complied a list of the est imated costs 
cf the different equ1pment found in a full service lab. 
The prices are referenced from the FR AMES Product Guide 
1990-1991 edition. 
SURFACING EQUIPMENT 
User Friendly Rx Calc Program 
software only 
software and hardware 
CS- 7 Coburn Layout Marker 
Tape dispensing unit (Practical System) 
Plastic Lens blocks $8.95 each 
Coburn 1 08-Ct Generator 
Coburn Reclaim Tank 
5000 Cylinder Mach ine (COburn)-2@6695.00 
Laps for Cy linder Machines $7.85 each 
FINISHING EQUIPMENT 
Automatic Lens Groover (Coburn) 
Hand Edgers (Coburn) with Motor (Handstone) 
Precision Bevel Edgers (Cobu rn/Weco) 
Pattern Maker (Coburn/Weco) 
Leap Blocks $2.00 each 
UV mete r (Coburn) 
Tint ing Unit (Universal) - 6 tanks 
Gradient Tinting Unit 
Lensomete r 
Dyes $8.95 per bottle 
Alig n-A -Lens (Optical Works Co.) 
$2,250.00 
$4,270.00 
$2,250.00 
$415.00 
$17,495 .00 
$1 ,095.00 
$775.00 
$775.00 
$4,795.00 
$1 ,295.00 
$350.00 
$769.00 
$225.00 
$1 ,400.00 
$695.00 
CAPTIONS FOR THE SLIDES 
FABRICATION OF LENSES 
1 Marked lens blanks 
2 Determining the sagittal measurement 
3 Computer work 
4 Computer Printout with pertinent information 
5 Surface Layout Machine 
6 Lens Blank Layout on machine 
7 Lens Blank marked up 
8 Right lens blanks with proper ax1s and pnsm ax1s 
9 Tape dispensing unit 
10 Taped lens blank cut out from dispenser 
11 Lens blank with adhesive tape 
12 Surface blocking unit 
13 Lap blocks 
14 Lead alloy machine 
15 Lead alloy machine with lap block 
16 Proper alignment of taped le ns blank with lap block 
17 Lead injected into lap block 
18 Removal of lead adhered lens from the alloy machine 
19 The generator 
20 Entering the proper measurements into the generator 
21 Prism rings 
22 The cross and the base dials on the generator 
23 Setting the proper calibrations on the generator 
24 Assuring proper chucking on the generator 
25 The lens blank and the blade coming into contact 
26 Coolant sprayed into the vacuumed system 
27 The Sweep (the grinding process) 
28 The final sweep (the final cut) 
29 Removing the lens blank from the vacuumed area 
30 Lens out of the vacuumed area 
31 Ground lens 
32 Checking the center thickness 
33 Safety bevel on the diamond wheel 
34 Categorized Lap tools for the cylinder machines 
35 Compression device for securing pads onto lap tools 
36 Compression device 
37 Firmly securing roughing pads on the lap tool 
38 Roughing pads set on top of the cylinder machines 
39 Adhering the fining pads onto the lamp 
40 Roughing the lens 
41 The roucrhinu process I;> I;> 
42 Checking the lens for generator marks 
43 The fining process 
44 Peeling off the pads 
45 Checking lens for scratches after polishing 
46 Removal of the lens from the block 
4 7 De-blocked lens 
48 Adhesive tape removed from the lens 
49 Re-check the kns for scratch es 
50 Polished lens in tray 
51 Finding the ho rizontal decen tration 
52 Finding the ve rtical decentration 
53 Verifying the prescription 
54 Leap blocks iu tray 
55 A single leap block 
56 Lens placed on la you t machine 
57 Blocked kns re~tdy to be ed ged 
58 Patterns catenorized in book shel ves ;::-
59 One tray of patterns 
60 The orthopti c machine (for po lycarbonate, glass etc .. ) 
61 The Coburn WECO edging machine 
62 Pattern inserte d into the pattern wheel of the edger 
63 
64 
65 
66 
67 
68 
69 
70 
71 
The edger in ~tL· tiun 
The lens is bei ttg. edged 
Final edged k·n:-; 
Hand ed ner 0 
Hand edging. tu get a back bevel 
Hand edgin g tu get a front beve l 
Drop ball test for glass lens 
Chemical h:t rtkning unit 
Heat hardet tittg unit 
72 Display of Dl..'ttwnstration tint s 
73 The tinting. uttit 
74 Selection or t i t·~ proper tints 
75 Tinted to t l t~ proper shack 
76 The ultra- vi \J kt unit 
77 
78 
79 
Lens being hL'~tt .. :d in the salt pan 
Mounting and Inserting lens in the eyewire 
Final inspL'L't ion of lens before dispensing to the patient 
